The activation of nerve and muscle cells is characterised by a iow voltage activity. The study of these fluctuations of potential difference is the purpose of the electrophysiological approach widely used in clinical medecine on one hand, psychophysioiogicai and neurophysiological research on the other. This electrical activity has essentially two forms :
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This approach meets two major difficulties :
-the mass of information from which the critical characteristics are to be drawn.
visual data analysis, which is slow and open to inconsistency, This is why many research workers have set out to find automatic analysis methods, which are both rapid and accurate, For our part, we have undertaken the automatic analysis of the different phases of waking and sleeping in the rat, fundamental behaviour on which all else is based. This approach has been complemented by automatic analysis of brain excitability and psychomotor activity. This research firstly carried out off-line, subsequently on-line, will very soon result in a system allowing the automatic analysis of the same data on animals completly free to move.
Seven phases of the waking-sleeping cycle have been selected, their physiological significance has been specified in our previous works (i, 2) : 1/ active or attentive waking, with theta activity; 2/ normal waking; In order to avoid any loss of information, we have set the unit duration of analysis at one second, It is well known that the nervous system is in permanent unstable equilibrium, even more so in a small animal with higher metabolic rate, having a very polyphasic wakingsleeping rhythm with brief activities such as spindles and the bursts of eye-movements, Off~line approach A/ State determination {for references, see 3~ 4, 5, 6, 7), A study of the two cerebral derivations used, has shown that signal analysis by autocorreiation or cross correlation would require computing power far beyond the means available to us and for the pro-.
cessing it would be difficult to reconcile signal length with the one second' "quantum" we had decided on, Spectral analysis of the two brain derived channels has indicated that in a particular frequency band, the amount of energy in channel i, makes it possible to distinguish between the principal sleeping and waking phases, with some overlapping. For channel 2, use is made of the ratio of energies in two frequency bands one of which is centred on the theta type activity. The contingency studied by the C test (12) The perfect contingency in our experimental conditions (global contingency between 6 states) is . These results are satisfactory. In fact, since the publication of our technique KOHN et al. (14) have described a method with which they dissociate only three phases, with a 12 second period of integration and they obtain a 91% correspondence (15) . This approach has, in addition, the advantage of distinguishing the drugs which create a dissociation between the behaviour and the electrocorticogram, such as morphine and atropine which tend to induce a cortical activity like slow wave sleep although the animal has a waking behaviour and moves about im its cage . This diagnostic is established where an animal present a significant increase in its movements during slow wave sleep, a phase which is usually associated with resting behaviour .
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The results are given as a listing in the same way as for the states . The motor activity arising in the different states is indicated in the form of a percentage of the duration of the state .
On line approach
The off line approach, rapid and rich in information, is interesting but it nervertheless presents the following difficulties : -it is not always possible to detect experimental problems and artefacts during the data acquisition ; the difficulties only appear after analysis.
-the determination of central excitability requires the number of stimulations to be increased, with the computer undertaking a sorting process afterwards .
on a practical level, the analysis done outside the laboratory is very expensive, which has caused this technique to be abandoned .
The purchase of a small computer (TEXAS 980A) has allowed us to undertake the study of a program for analysis and quantification in real time . Eliminating the difficulties outlined above, it makes it possible in addition to envisage a real-time investigation of metabolic changes .
At the moment, we are studying the coupling of a push-pull cannula technique, for the perfusion of a central structure by means of 2 concentric or parallel tubes, with the time basis of the computer . In this way, the output could be studied taking into account the precise state during which it was obtained, and it be easier to look for possible assimilation or elimination by the central nervous system, in terms of the different behavioural phases .
It is difficult to indicate the precise method used as this investigation is the subject of a contract . The real-time program has a better performance than the off-line one and allows the feed-back necessary for the determination of central excitability with a minimal number of stimulations .
The output data are the same as for the off-line program . Figure 4 gives an example of recording analysed in real time without the inter-vention of an organisational logic for the stages which would enabie the rare aberrant states to be eliminated.
Real time processing of telemetry data
Idea!]y one wishes to work on animal which are free to move. Up to now, we have only been able to use rats equipped with recording cables, which, though light, cause the animal discomfort and favour the dislodging of the acrylic cement cap fixed to the skull.
Since a short while ago the laboratory has had at its disposal the prototype of a polygraphic microtelemetric system : 4 channels, 4 gr., In the left column, the numbers indicate the number of stimulations taken into account for each state for this analysis . On the right, written in percentages, are the states observed in the second following stimulation . Thus, 430 stimulations in normal waking were followed by normal waking in 54% of the cases, by active waking in 40 % of the cases, etc...
Note that this animal did not have an electrooculogram. The second column of numbers (287, 221, etc...) shows the number of samples counted for the evoked potential analysis, the reduction being the resuit of logical prohibi ti on . Continuous recording with corresponding listing on the right . As in figure 4 , the processing was completed without the use of logical organisation of the states . Note the two short field losses in the awake rat . Eye movements (HO) of paradoxical sleep are not analysed .
For abreviations, see figure 1.
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